METHODS
The oxygenation velocity was measured by using a conventional rapid flow method, where a reduced Hb solution was mixed with a buffer solution of about 200 mmHg Po2. Changes of So, after mixing were observed by varying the driving velocity of the sample.
Details of the method used are described in the following. 1) Method of driving solution into the observation tube. Two plungers of 100 ml syringes were driven simultaneously on a platform coupled to a geared motor as shown 
RESULTS
Changes of So, due to the oxygenation was observed by varying the driving velocity of the syringes. They were at the range of 2 to 3% in So,. Because Po, in the buffer solution of high Po, was raised to 210 mmHg, the So, change within 3 msec could not be observed in this. experiment.
However, the initial rise of So, was obviously accelerated here more than in the experiments 2) of GIBSON and others. As shown in these curves the oxygenation velocity observed in the multiple jet chamber was apparently increased at an early stage of reaction.. Since the concentration of Hb in the experiment of No 3 was just half of that of No 1 and 2, the final So, value was higher by about 15% than the value in FIG. 3 .
ROUGHTON and others calculated the velocity constant of oxygenation_ from a tangent line drawn at the initial rise of S02-time curve.
In the curves obtained here, however, it was almost impossible to draw such a tangent.
On the other hand, for the purpose of obtaining a relationship between the oxygenation velocity of Hb and the pulmonary diffusing capacity for 02, it is much more desired to present the velocity in terms of 02 volume (ml) taken up by Hb in a sec, when the difference between "the Po, of Hb", or so-called "the back pressure" and the Po, of the surrounding medium is 1 mmHg.
If the back pressure which is given from the O2 dissociation curve of Hb by referring to the S02 and the Po, of the medium be PHb and P respectively, and the change of So2 in the unit time be dS/dt, then the oxygenation velocity may be expressed by using a factor, Fs, as follows; (2) The figure, 0. In the practical calculation Pub was determined from the O2-dissociation curve shown in FIG. 5, which had previously been obtained in concentrated Hb solution of pH 7.26 by means of the VAN SLYKE's apparatus.
Moreover, the decrease of Po, due to the reaction was taken into account by referring to the So2 increase and dilution rate of Hb.
In FIG. 6 Fs values are plotted against the %-undersaturation (100-So2) both on a logarithmic scale. They were calculated from the data shown in FIGS. 3 and 4. Fs decreased as So2 increased.
As seen in FIG. 6 Fs was not lineally proportional to the undersaturation, but to the 1.6th power of it. The closed circles in the figure were calculated from the data from the four jet chamber, indicating good correlation with the values of the multiple jet type.
It may be concluded from this fact that the insufficiency of mixing by MILLIKAN and CHANCE ranged from 1 to 2 msec. As shown in FIG. 4 of this study the rise of So, was much slower in the four jet chamber than the other. Thus, this slow rise may be attributed to the insufficient mixing, though the mixing time of the chamber used here has not been measured yet.
As to the oxygenation velocity the velocity constant has so far been cal-,culated from the tangent line at the initial So2-time curve. This method, however, seems to be unreliable, for the So, change at an initial stage is easily influenced by the mixing condition.
As shown in FIG. 6 the velocity factors, Fs obtained by the four jet chamber agreed well at a later stage ,of reaction with those of the multiple jet. Namely, the velocity factor was fairly independent of the efficiency of the mixing, when it was calculated at a reaction time later than 3 msec. Therefore, the velocity factor was considered to be rather reliable in expressing the oxygenation velocity.
ROUGHTON and others stated that the oxygenation velocity decreased lineally as So, increased, and it was given by, 
Fs values of Eqs (4) and (5) agree well at about 50% So2. However, at the range higher than 70% So, the difference between those values becomes significant. At 80% So, the value of Eq (5) is about 60% of that of Eq (4). This indicates that the oxygenation velocity decreased much more rapidly than so far considered, as So2 increased.
SUMMARY
The oxygenation velocity of Hb was studied by using the conventional rapid flow method.
Specifically, it was compared in four and multiple jet type mixing chambers.
As a result a steeper rise of So, was observed in the latter multiple jet chamber at an early stage of reaction, probably due to the enhanced efficiency of mixing.
The oxygenation velocity was expressed in this study by a rate factor which was calculated by dividing the O2 uptake by the difference between the back pressure and the Po2 of the surrounding medium. The former pressure was read from the O2 dissociation curve of Hb by referring to the So2. This factor was not lineally proportional to the undersaturation, but went up to the 1.6th power of it.
